Reproductive effects of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) in female rats: ovulation, hormonal regulation, and possible mechanism(s).
A previous study has shown that exposure of adult rats to TCDD alters estrous cyclicity and ovulation. To further explore the mechanisms involved we employed the gonadotropin-primed immature female rat model. Single doses (0.3-60 micrograms/kg) of TCDD, dissolved in corn oil, were given orally to 22-day-old rats. Equine chorionic gonadotropin (eCG) (20 IU) was injected 24 hr later to induce follicular development. Rats were killed at various times after eCG, blood was collected, and ovarian weights were obtained. Serum concentrations of estradiol-17 beta (E2), luteinizing hormone (LH), follicle stimulating hormone (FSH), and prolactin (LTH) were measured by radioimmunoassay. Ovulation was determined 72 hr after injection of eCG by counting ova flushed from oviducts. TCDD reduced dose-dependently the increase in ovarian weight gain induced by eCG and also decreased the number of animals ovulating as well as the number of ova recovered; the ED50 was between 3 and 10 micrograms/kg of TCDD. The increase in serum E2 induced by eCG was enhanced in animals treated with TCDD. Peak serum levels of FSH and LH, but not of LTH, were decreased by TCDD. E2, as expected, decreased dramatically in control animals between 60 and 72 hr after injection of eCG, concomitant with a preovulatory surge in LH. This response was absent in TCDD-treated animals. None of these effects were related to decreased food consumption since they were absent in pair-fed controls. In hypophysectomized immature rats treated with eCG and exogenous LH the percentage of rats ovulating and the number of ova recovered were also significantly reduced by TCDD (10 and 60 micrograms/kg). These results suggest that TCDD alters reproductive function in the immature female rat model via effects on the hypothalamic-pituitary axis as well as by direct effects on the ovary.